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TI - Optical recognition method for semiconductor" wafer manufacture, involves 
selecting optimum value assessed from wafer identification position 

AB - JP2000055820 NOVELTY - Wafer surface (22) carries an identification 

marker with angle specific to each product. The surface is illuminated 
with light sources {10a-10g) from various positions. For each position, 
the optimum v^lue 'assessed from the result of identification is 
automatically selected and the marker identified, from the reflected 
light for each position of source and the optimal value assessed. 

- DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for. optical 
recognition apparatus. 

- USE - For optical recognition of identification marker on semiconductor 
wafer for semiconductor wafer manufacture. 

- ADVANTAGE - The method features a highly efficient, high speed process 
suitable for mass production. 

- DESCRIPTION OF DRAWING ( S ) - The figure shows the configuration of 
multiple light sources for wafer irradiation. 

- Light sources 10-10g 

- Wafer surface 22 

- (Dwg.1/2) 
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TI - OPTICAL RECOGNITION METHOD AND DEVICE OF PRODUCT 

AB - PROBLEM TO BE SOLVED: To accurately read a distinguishing mark even if 

parts with scratches and different film quality or the like exist at the 
surrounding by irradiating a surface with light from a plurality of 
positions with different angles and automatically selecting an optimum 
value . 

- SOLUTION: First, a light source is switched to 10a, a disinguishing mark 
is irradiated with light, irregularly reflected light is read by a 
camera as image information, and character information being fetched as 
image information is recognied by the distinguishing mark recognition 
part. In this case, when there are characters or the like that cannot be 
recognized, the light source is switched to 10b by an LED switching part 
and an image is fetched similarly, and the light source and the quantity 
of light are changed and recognition is repeated until all characters 
can be read. If all characters cannot be recognized by all light sources, 
the best recognition character is set to a recognition result according 
to the result score of the light sources lOa-lOg being preserved by a 
recognition result judgment part. 
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^ A _ J£ INVESTOR IN PEOPLE 

The Japanese Patent Office is not re^aponsible^zor any 
damages caused by the use of this tr£frala£2£on . 

1. This document has beeri.translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technique and 
equipment which recognize optically the identification indicator attached in order to discriminate the 
concerned product on the front face of a product. For example, although identification indicators 
(ID), such as the character and number for displaying the modality of the product, a date of 
manufacture, etc., and discriminating the concerned product automatically, and a notation, are etched 
by products, such as a semiconductor wafer, on the front face of a wafer, such an identification 
indicator often irradiates light and recognizing the concerned wafer automatically is performed for 
them by catching and recognizing the reflected light as a picture signal. 
[0002] 

[Description of the Prior Art] It is indispensable that an automation and improvement in the speed 
progress, and the manufacture or a check line reads automatically the identification indicator given to 
the wafer in connection with it, and, as for products, such as a semiconductor wafer, recognizes the 
concerned wafer. Such under the status, when wafer wafer ED was read conventionally, the wafer 
was installed in the position one by one with a manufacture or check line of a wafer, light was 
irradiated from the predetermined part to ID of the front face of a wafer, the reflected light was 
caught as a picture signal, and the wafer was recognized one by one by reading the concerned ED 
optically. 
[0003] 

(TProblem(s) to be Solved by the Invention] However, although an automation and improvement in 
the speed prosper increasingly in products, such as a semiconductor wafer, in recent years Since light 
was irradiated from the fixed predetermined part to wafer ED in the conventional ED recognition 
equipment When [ which carried out wafer sequential identification ] flowing, in response to the 
influence of the blemish around each wafer ID, membraneous quality, etc., there were a part good ID 
and discriminable [ with a wafer ] and a part which is not discriminate enough, and there was a 
problem become misreading, without the ability performing exact character recognition. 
[0004] Then, in this invention, when reading the identification indicator (ID) given to the front face 
of products, such as a semiconductor wafer, in view of the above-mentioned point, even if there is a 
part where a blemish and a layer are [ even if ] different to the periphery, let it be a technical probrem 
to offer the optical recognition technique of an identification indicator and equipment to which the 
concerned ID is correctly made as for the thing with reading. 
[0005] 

[Means for Solving the Problem] In the technique of recognizing optically the identification indicator 
attached in order to attain the above-mentioned technical probrem and to discriminate the concerned 
product on the front face of a product according to this invention Light is irradiated to the 
identification indicator of the concerned product from two or more positions where an angle is 
different to the aforementioned front face, an optimum value is automatically chosen from the 
recognition result in each irradiation position, and the optical recognition technique of the product 
characterized by considering as the recognition result of the concerned identification indicator is 
offered. 

[0006] Moreover, the identification indicator attached in this invention in order to discriminate the 
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product on the front face of a pi^di^KJtto t$ie equipment recognized optical l$j^>J 
_ ■ irradiate light to the identificatio^jn <^^BCef concerned product from twc^yq^g^ PEOPLI 
positions where an angle is different to the a$grementio^^ front face, A means to recognize this 
identification indicator in response to the reflected iigrft of the light irradiated to this identification 
indicator, The optical recognition equipment of the product characterized by providing a means to 
judge the recognition result for every irradiation position recognized with the concerned recognition 
means, and a means to choose an optimum value from the result judged with this judgment means 
automatically is offered. 

[0007] Thus, in the recognition technique of this invention, and equipment, since light is irradiated to 
the identification indicator of the concerned product from two or more positions where an angle is 
different to the front face of a product, the optimum thing is chosen among two or more recognition 
results and it is considering as the recognition result of the concerned identification indicator, even if 
a blemish, the part where membraneous quality is different are in the periphery of an identification 
indicator, the thing with reading can do the concerned identification indicator correctly. 
[0008] A means to irradiate light is characterized by providing two or more light sources arranged in 
two or more positions where the angle which irradiates light to the front face of the product to which 
the identification indicator was given is different, and the means which changes two or more of these 
light sources one by one. In this case, two or more recognition results which irradiated light can be 
obtained from the position where the angle to an identification indicator is different only by 
switching two or more light sources electrically. 

[0009] Or it is characterized by a means to irradiate light consisting of the single light source which 
can move to two or more positions where the angle which irradiates light to the front face of the 
product to which the identification indicator was given is different. In this case, two or more 
recognition results which receive an identification indicator can be obtained only by moving the one 
light source. A means to recognize an identification indicator in response to the reflected light of the 
irradiated light is characterized by providing a means to recognize this identification indicator as a 
picture signal. It is easily automatable by catching an identification indicator as a picture signal with 
a camera etc. 

[0010] When an identification indicator consists of two or more characters, a number, a notation, etc. 
A means to possess the light source which bundles up a means to irradiate light, to two or more of 
these characters, a number, a notation, etc., and irradiates light, and to choose an optimum value 
from two or more judgment results automatically It is characterized by providing a means to choose 
an optimum value individually to each character of an identification indicator, a number, a notation, 
etc., respectively, combining arbitrarily the result of the plurality obtained from two or more 
positions where the degree of illuminating angle is different by irradiating. 

[001 1] Or when an identification indicator consists of two or more characters, a number, a notation, 
etc. A means for a means to irradiate light to possess the light source which irradiates light 
individually to two or more of these characters, a number, a notation, etc., and to choose an optimum 
value from two or more judgment results automatically Each character, a number, a notation, etc. are 
characterized by providing a means to choose as an optimum value of the concerned identification 
indicator, combining the optimum value of**. 
[0012] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawying, the gestalt 
of operation of this invention is explained in detail. Drawing 1 shows arrangement of two or more 
light sources lOa-lOg arranged so that it can irradiate from two or more positions where an angle is 
different to the field where the identification indicator (ID) of a product like a semiconductor wafer 
was attached, for example, directive Light Emitting Diodes, (optical irradiation diode). 
[0013] a semiconductor ~ a wafer — 20 — the — a front face — the — a wafer — 20 — a modality — a 
date of manufacture — etc. — having displayed ~ a character — a number — a notation — etc. — **** - 
- becoming — numbering — the section — or — identification — an indicator — (-- ID — ) — 21 — 
etching — having — **** . Two or more light sources lOa-lOg are arranged in two or more positions 
where the degree of illuminating angle to the field 22 where the identification indicator (ID) 21 of a 
semiconductor wafer was attached is different, and they are constituted so that light can be irradiated 
from each of these positions to the identification indicator (ID) 21. For example, like illustration, the 
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sources lOa-lOg are combined with the statt%)f an identification indicator like [ below-mentionel 
and are changed automatically. Therefore, a re&5gnrft$n of a character, a number, a notation, etc. 
which are an identification indicator is attained so that the scattered reflection from the fraction of 
the identification indicator 21 may be in the best status according to the membraneous status of a 
satellite wafer side that the status of identification indicator 21 the very thing, for example, dirt, and 
the identification indicator were attached. 

[0014] Drawing 2 shows 1 operation gestalt of the system configuration of this invention. In drawing 
2 , the optical system with which 2A contains the recognition section of an identification indicator 
(ID), and Light Emitting Diode changeover section and 2D contain [ 2B ] a camera lens in the 
recognition result judging section and 2C, and 2E are semiconductor wafers to which the 
identification indicator is given. Table 1 shows the character with which it was expressed as an 
identification indicator (numbering) given to the wafer, and its recognition result. The case of 
"Z6W4" is treated as an example of a numbering character. 
[0015] 
[Table 1] 

i- : Z 6 W4 



g ft#T?(SBRtl i^^7 



Z 6 7 4 
Z 6 ? 4 
Z 6 ? 4 
Z ? W4 
Z ? W4 
Z ? W4 
Z ? W4 



Z (%) 



Z ( 5 0 ) 

Z (6 0 ) 

Z ( 6 0 ) 

Z (8 0) 

Z (7 5 ) 

Z (7 7) 

2(9 0) 



6 (%) 



6(70) 
6(7 5) 
6(89) 

? (3 5) 

? (2 1 ) 

? (2 0) 

? ( 3 0 ) 



W (%) 



? (3 6) 
? (2 9) 
? (3 0 ) 
W (6 0) 
W (6 6 ) 
W (7 Q? 
W(65) 



4 (%) 



4(50) 
4(60) 
4(66) 
4(80) 
4(55) 
4(50) 
4(80) 



[0016] With this operation gestalt, the alphabetic information which changed first the light source 
(Light Emitting Diode) shown in drawing 1 to 10a, incorporated with the camera the light which 
irradiated light and reflected it irregularly to the identification indicator "Z6W4" as image 
information from this light source, and was incorporated as image information to identification 
indicator (ED) recognition section 2A shown in drawing 2 is recognized, the recognition result in that 
case — in a recognition good and the recognition score of "6", a recognition good and the recognition 
score of W were [ the recognition score of "Z" ] that recognition improper and the recognition score 
of "4" can be recognized at 50% by 36% at 70% by 60% In this case, when there is a character in 
which a recognition does not work, it operates so that the light source and the quantity of light may 
be changed and a recognition may be repeated until it changes the light source of drawing 1 to 10b 
by Light Emitting Diode changeover section 2C, it performs the incorporation of a picture image 
similarly and it can perform reading of a whole sentence character. 

[0017] When a recognition of a whole sentence character is not completed with all the light sources, 
let the best recognition character be a recognition result from a score (rate of concordance) as a result 
of each light sources 10a- lOg saved by recognition result judging section 2B. In Table 1, although 
light source 10a and a recognition result [ as opposed to / with .../10b/10c / one by one / 
identification indicator (ID): "Z6W4" of a ****** case for the light source ] are shown In each 
lighting conditions, a recognition score is set with each character and number which display 40% or 
less of the case as "?". in the example of Table 1 About "Z", about "6", it is as the highest as 90% on 
lighting g conditions, and it is as the highest as 89% on lighting c conditions, and it is as the highest 
as 70% on lighting f conditions, and is the highest with 80% on lighting d conditions about "4" about 
"W." Therefore, the recognition result in this case is set to "Z6W4." 

[0018] In addition, although the light sources 10a and 10b and ... are used alone, combining these 
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hd may be made to calculate an orjjgmlufltElfffik oa the basis of the recognition rg$y|{ ( 



PLE 



each of these ****s with the above-mention^ operatio^r%estalt. Moreover, although it was installing 
in the position which fixed two or more light sl&rcBl^fba-lOg with the above-mentioned operation 
gestalt as shown in drawing 1 For example, the single light source (Light Emitting Diode) is used, to 
the front face of the product with which this light source was given to the identification indicator, as 
a move in two or more positions where the angle which irradiates light is different is attained, in each 
move position, light is irradiated to the identification indicator of a semiconductor wafer, and you 
may perform same identification. 

[0019] Moreover, although light was simultaneously irradiated from each light sources lOa-lOg with 
the above-mentioned operation gestalt to the identification indicator M Z6W4 n which consists of four a 
character and numbers, you may be made to irradiate light individually to each character and 
number. As mentioned above, although the operation gestalt of this invention was explained in detail 
with reference to the accompanying drawying, this invention is not limited to the above-mentioned 
operation gestalt, and it should regard that various gestalt, deformation, correction, etc. are possible 
to the pneuma of this invention, or within the limits. 
[0020] 

[Effect of the Invention] When reading the identification indicator (ID) given to the front face of 
products, such as a semiconductor wafer, according to this invention which was explained above, 
even if there is a part where a blemish and a layer are [ even if] different to the periphery, the thing 
with reading can do the concerned ID correctly, for example, highly efficient and high-speed 
processing can be attained in the production lines and check lines of a product, such as this invention 
wafer. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. " ' • 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The optical recognition technique of the product characterized by to irradiate light to the 
identification indicator of the concerned product from two or more positions where an angle is 
different to the aforementioned front face, to choose an optimum value from the recognition result in 
each irradiation position automatically in the technique of recognizing optically the identification 
indicator attached in order to discriminate the concerned product on the front face of a product, and 
to consider as the recognition result of the concerned identification indicator. 

[Claim 2] In the equipment which recognizes optically the identification indicator attached in order 
to discriminate the concerned product on the front face of a product A means to irradiate light to the 
identification indicator of the concerned product from two or more positions where an angle is 
different to the aforementioned front face, A means to recognize this identification indicator in 
response to the reflected light of the light irradiated to this identification indicator, Optical 
recognition equipment of the product characterized by providing a means to judge the recognition 
result for every irradiation position recognized with the concerned recognition means, and a means to 
choose an optimum value from the result judged with this judgment means automatically. 
[Claim 3] A means to irradiate light is optical recognition equipment according to claim 2 
characterized by providing two or more light sources arranged in two or more positions where the 
angle which irradiates light to the front face of the product to which the identification indicator was 
given is different, and the means which changes two or more of these light sources one by one. 
[Claim 4] A means to irradiate light is optical recognition equipment according to claim 2 
characterized by consisting of the single light source which can move to two or more positions where 
the angle which irradiates light to the front face of the product to which the identification indicator 
was given is different. 

[Claim 5] A means to recognize an identification indicator in response to the reflected light of the 
irradiated light is optical recognition equipment given in any 1 term of the claims 2-4 characterized 
by providing a means to recognize this identification indicator as a picture signal. 
[Claim 6] A means for an identification indicator to consist of two or more characters, a number, a 
notation, etc., and to irradiate light A means to possess the light source which bundles up to two or 
more of these characters, a number, a notation, etc., and irradiates light, and to choose an optimum 
value from two or more judgment results automatically Optical recognition equipment according to 
claim 2 characterized by providing a means to choose an optimum value individually to each 
character of an identification indicator, a number, a notation, etc., respectively, combining arbitrarily 
the result of the plurality obtained from two or more positions where the degree of illuminating angle 
is different by irradiating. 

[Claim 7] A means for an identification indicator to consist of two or more characters, a number, a 
notation, etc., and to irradiate light A means to possess the light source which irradiates light 
individually to two or more of these characters, a number, a notation, etc., and to choose an optimum 
value from two or more judgment results automatically Optical recognition equipment according to 
claim 2 characterized by providing a means to choose as an optimum value of the concerned 
identification indicator, combining the optimum value of **s, such as each character, a number, and 
a notation. 
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